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(54) MICROWAVE OVEN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide such a 
microwave oven capable of detecting not only any 
trouble on high voltage parts, electronic parts and poor 
connection of wiring, but also any welding of a relay 
contact. 

SOLUTION: In a microwave over provided with a 
magnetron 2, a convection heater 7, a lower heater 5, 
and upper heater 6 and a current transformer 3 for 
detecting the value of a current flowing in a circuit to 
which the respective heating means are connected, and 
an operation panel 1 1 and a micro-computer 1 for 
controlling current flow to the respective heating means 
on the basis of input signals from the operation panel 1 1 
the micro-computer 1 is transferred to an inspection 

mode by means of a prescribed input operation from the operation panel 11, and in this 
inspection mode, electrification is applied to the respective heating means in a sequence of a 
large electric flow consumption first, and by comparing the current value detected by the 
current transformer 3 of the precedingly electrified heating means with a current value 
detected by the current transformer 3 of the subsequently electrified heating means, the 
connection state of respective heating means is judged. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more heating meanses. A current detection means to detect the current value which 
flows in the circuit where two or more aforementioned heating meanses are connected, an input means 
to input operation of two or more aforementioned heating meanses, and control means that control the 
energization to two or more aforementioned heating meanses based on the input signal from this input 
means. It is the microwave oven equipped with the above, the above-mentioned control means The 
current value detected by the above-mentioned current detection means of the heating means which it 
shifted to the verification mode by predetermined operation from the above-mentioned input means, and 
the consumed electric current energized in descending or small order for two or more above-mentioned 
heating meanses in this verification mode, and was energized previously, By comparing the current 
value detected by this current detection means of the heating means energized behind, it is characterized 
by judging the connection state of two or more of these heating meanses. 

[Claim 2] The above-mentioned control means are microwave ovens according to claim 1 characterized 
by judging that the heating means is incorrect-connected when the current value detected by this current 
detection means of the heating means energized after the current value detected by the above-mentioned 
current detection means of the heating means energized previously is small. 

[Claim 3] It is the microwave oven according to claim 1 which is equipped with two or more connecting 
means which connect the heating means and the above-mentioned circuit of the above-mentioned 
plurality, respectively, and is characterized by for the consumed electric current of a heating means 
putting two or more of these connecting means in order in descending or small order, and arranging 
them. 

[Claim 4] Heating means. A current detection means to detect the current value which flows in the 
circuit where this heating means is connected. An input means to input operation of this heating means. 
Two or more relays which carry out ON/OFF of the energization of this heating means. Control means 
which control energization of this heating means based on the input signal from this input means. It is 
the microwave oven equipped with the above, and the above-mentioned control means are characterized 
by comparing with a predetermined reference value the current value at the time of un-energizing [ of 
each above-mentioned heating means detected by the above-mentioned current detection means ], and 
detecting the above-mentioned relay-contact welding. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the malfunction detection of the 
misdelivery-of-mail line at the time of manufacture of a microwave oven, and the circuit accompanying 
relay contact welding. 
[0002] 

Pescri prion of the Prior Art] The latest microwave oven possesses the heater heating means not only at 
the range hearing means by microwave but a heater, and multi-functionalization is progressing. And a 
circuit becomes complicated with increase-izing of a funcrion, and, as a result, the wiring inside the set 
of a microwave oven has come to become entangled intricately. 

[0003] Moreover, at the time of set manufacture of a microwave oven, about wiring, automation does 
not yet progress but there is a part for which it surely cannot but depend on an operator's handicraft 
plentifully, the factor to which complication of the above-mentioned internal wiring makes [ many ] the 
misdelivery-of-mail line by the operator, and incorrect insertion here — ** — it had become 
[0004] The visual inspection was conventionally carried out [ whether inspection of internal wiring of a 
microwave oven has infallible wiring ] for the wiring itself, or the microwave oven was actually 
operated, and the operator was inspecting visually whether a heater becomes red-hot and whether a fan 
would rotate. Or it was inspecting whether wiring would be normalized by connecting measuring 
instruments, such as an ammeter, to a microwave oven, and inspecting the current value of the 
measuring instrument, a power value, etc. 

[0005] In addition, various kinds of methods are proposed by the detection means of the abnormal 
condition of a microwave oven. When a magnetron and a rectifier are damaged and a short-circuit 
current flows to secondary [ of a high-pressure transformer ], that to which a fuse intercepts a secondary 
circuit and prevents burning of a high-pressure transformer was shown in JP,58-028997,U etc., and has 
been used for many years. 

[0006] However, electronic processing progresses with development of a microcomputer, and the 
method of controlling energization by the car RENTO transformer is indicated by JP,6-188072,A, JP,7- 
1712,B, JP, 1-276590, A, etc., and is used widely. 

[0007] The circuit of the microwave oven equipped with the car RENTO transformer is shown in 
drawing 6. The car RENTO transformer 103 is connected to the primary circuit of a power supply in 
drawing 6. The reference level beforehand remembered to be the signal level detected by this car 
RENTO transformer 103 is compared, and it is controlling stopping a magnetron 102 with a 
microcomputer 101 etc. 

[0008] Defects, such as a high-pressure capacitor, diode, and a magnetron 102, are detected, and 
energization is controlled by the above-mentioned conventional method. Since the current value which 
flows to die car REN transformer 103 changed a lot at the time of failure, the fault detection by the car 
RENTO transformer 103 was easy fault detection. 
[0009] 
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[Problem(s) to be Solved by the Invention] As described above, there is a point that the place which 
depends for the quality of wiring on an operator's eyes by the inspection method by the visual inspection 
or the measuring instrument lacks in reliability mostly, an operator is required of still such inspection at 
the time of inspection, and the point that automation of inspection does not progress is also a technical 
problem. 

[0010] On the other hand, about the inspection method by the above-mentioned car RENTO 
transformer, badly, failure of high-pressure parts and electronic parts and the place where current value 
changes are caught, and it is controlling stopping heating etc. more. However, fault detection is to there 
and failure of relay -contact welding etc. was not detected. In addition, in spite of poor detection of a 
relay having detected the voltage of the end-winding child (low-tension side) of a relay with the 
microcomputer and having impressed voltage, ****** which relay contact does not turn on but detects 
the defect that it cannot heat was carried out. However, even if the relay welded, since it was unrelated 
to end-winding child voltage, welding of relay contact was undetectable only by voltage inspection of 
the end-winding child of a relay. 

[001 1] this invention aims at offering the microwave oven which can detect welding of failure of high- 
pressure parts and electronic parts and not only the faulty connection of wiring but relay contact. 
[0012] 

[Means for Solving the Problem] this invention is accomplished in view of the above-mentioned 
technical problem, invention according to claim 1 Two or more heating meanses and a current detection 
means to detect the current value which flows in the circuit where two or more aforementioned heating 
meanses are connected. In the microwave oven equipped with an input means to input operation of two 
or more aforementioned heating meanses, and the control means which control the energization to two 
or more aforementioned heating meanses based on the input signal from this input means The above- 
mentioned control means shift to the verification mode by predetermined operation from the above- 
mentioned input means. The current value detected by the above-mentioned current detection means of a 
heating means by which the consumed electric current energized in descending or small order for two or 
more above-mentioned heating meanses, and was previously energized in this verification mode. By 
comparing the current value detected by this current detection means of the heating means energized 
behind, the connection state of two or more of these heating meanses is judged. 
[0013] Invention according to claim 2 judges that the heating means is incorrect-connected, when the 
above-mentioned control means have the small current value detected by this current detection means of 
the heating means energized after the current value detected by the above-mentioned current detection 
means of the heating means energized previously. 

[0014] Invention according to claim 3 is equipped with two or more connecting means which connect 
the heating means and the above-mentioned circuit of the above-mentioned plurality, respectively, and 
the consumed electric current of a heating means puts two or more of these connecting means in order in 
descending or small order, and arranges them. 

[0015] A current detection means by which invention according to claim 4 detects the current value to 
which it flows in the circuit where a heating means and this heating means are connected. In the 
microwave oven equipped with an input means to input operation of this heating means, two or more 
relays which carry out ON/OFF of the energization of this heating means, and the control means which 
control energization of this heating means based on the input signal from this input means The above- 
mentioned control means compare with a predetermined reference value the current value at the time of 
un-energizing [ of each above-mentioned heating means detected by the above-mentioned current 
detection means ], and detect the above-mentioned relay-contact welding. 
[0016] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of the microwave oven of this 
invention is shown and explained to drawing 1 or drawing 4 . The circuit diagram concerning the gestalt 
of operation of the microwave oven of this invention is shown in drawing 1 . It is the high-pressure 
transformer made to generate the high voltage which supplies the microcomputer for control in 1, the 
magnetron which 2 makes generate a RF, and 3 to a car RENTO transformer in drawing 1 , and supplies 
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4 to a magnetron 2. Moreover, the input key in which a fan motor and 1 1 are arranged in by the control 
panel, and 13 is arranged for the KOMBE cushion heater for the lower heater which arranges 5 in the 
lower part in a galley which is not illustrated, the upper heater which arranges 6 near the ceiling in a 
galley, and 7 performing heating by hot blast, the rectifier circuit to which 8 rectifies AC power supply, 
and 9 by the control panel 1 1, and 17 are oven lamps which are connected in parallel with a fan motor 9, 
and illuminate a galley. 

[0017] In addition, relay LI is connected to a magnetron 2 in series, and relay L2 is connected to the 
lower heater 5 in series. Relay L3 is connected to the upper heater 6 in series, and relay L4 is connected 
to the KOMBE cushion heater 7 in series. Relay L4 is connected to a fan motor 9 and the oven lamp 17 
in series, and relays L1-L5 control energization of the device to which each was connected by the signal 
from a microcomputer 1. 

[0018] And at the time of range heating, a microcomputer 1 turns on relay LI, it energizes to the high- 
pressure transformer 4, a magnetron 2 oscillates, microwave occurs, and the food in a galley is heated. If 
a start key is pushed after pushing various kinds of input keys 13 arranged by the control panel 1 1 and 
setting up cooking conditions, cooking operation will start. A microcomputer 1 reads the signal from an 
input key 13, and operates relays L1-L5 according to an input key signal. Operation of relays L1-L5 
becomes possible from a microcomputer 1 by sending out a signal at the base of a transistor connected 
to ******** of relays L1-L5 by directions of a microcomputer 1. Operation of each aforementioned 
relay and timing are ordered according to the program defined beforehand. If it is range heating, relay 
LI is turned on as above-mentioned. 

[0019] Furthermore, the microwave ovens with which not only range heating but heater heating was 
added with multi-fiinctionalization of a microwave oven have increased in number recently. Heater 
heating is performed by the lower heater 5 and the upper heater 6. In addition, either is possible for 
arrangement of these bottom heater 5 and the upper heater 6 the inside of an oven warehouse, and wall 
outside. The above-mentioned heater heating is used for the menu which bums food and which was 
referred to as burning. 

[0020] Moreover, KOMBE cushion heating circulates hot blast in a galley, in order to make the sweets 
called a cake and Cookie. This turns on relay L4, energizes it at the KOMBE cushion heater 7, rotates a 
fan motor 9, and circulates through hot blast in a galley. 

[0021] If a heating means operates, current will flow from a power supply. This current is taken out by 
the car RENTO transformer 3 . To the car RENTO transformer 3, the induced voltage according to the 
current which flows for a heating means from a power supply occurs. This induced voltage is changed 
into a direct current by the rectifier circuit 8, and a microcomputer 1 is read as a signal level. 
[0022] The arrangement state to the printed circuit board 12 of the above-mentioned relays L1-L6 is 
shown in drawing 2 . In drawing 2 , 10 is a relay, and is being soldered and fixed on the printed circuit 
board 12. In addition, the coil section of relay 10 is a low battery, and since it is controlled by the 
microcomputer 1 as shown in drawing 1 , it is arranged on the 12th page of a printed circuit board. 
However, on the case of relay 10, it dissociates with the above-mentioned low-tension side, and the 
contact side of relay 10 is arranged, as shown in drawing 2 . Relay contact 10a consists of tab terminals. 
A connector 15 is inserted in this tab terminal. The interior of a connector 15 is equipped with the fasten 
terminal (not shown). Caulking **** fixing of the electric wire 16 is carried out at the fasten terminal. 
Caulking ****** 16 has a fasten terminal in two also with a bird clapper, 

[0023] And a connector 15 is prepared according to the number of relays, and while an operator looks at 
instruction, a connector 15 is inserted in a corresponding tab terminal, and it connects. If a connector 15 
is inserted normally, a microwave oven will operate normally. Furthermore, in the production line, it is 
programmed so that a microcomputer 1 shifts the input key 13 arranged in a control panel 1 1 to the 
verification mode of the special operation which is predetermined, then wiring. In addition, it performs 
by pushing on the turn which pushed the predetermined input key continuously or determined the 
predetermined input key as the above-mentioned special operation beforehand, or continuing pushing a 
fixed time predetermined input key. 

[0024] The wiring verification mode in the microwave oven of this operation gestalt is explained. It is 



http ://www4, i pdl j po.go.j p/cgi -bin/tran_web_cgi_ejj e 



4/20/03 



Page 4 of 5 



judged by comparing the numeric value of the signals VI -V5 read from the car RENTO transformer 3 in 

the state where it shifted to the verification mode, by the above-mentioned special operation. 

[0025] When wiring is normal, the consumed electric current as shown in drawing 3 flows for a heating 

means. This consumed-electric-current value has little variation. If there is much consumed electric 

current, the voltage of a car RENTO transformer will also become large. In addition, the relation 

between the consumed electric current of each heating means and the voltage generated to a car RENTO 

transformer at the time of energization of each heating means is shown in Table 1. 

[0026] 

[Table 1] 













L 1 


1 1 A 


V 1 




L 2 


1 2 A 


V2 




L 3 


1 3 A 


V3 


xAt'/i'/ 


L 4 


1 4 A 


V4 


7r >^ 


L 5 


1 A 


V 5 



[0027] The flow chart of the above-mentioned wiring verification mode is shown in drawing 3 . In 
drawing 3 , if inspection turns on relay L5 first at Step SI, the current consumed by a fan 9 and the oven 
lamp 17 will flow. This consumed electric current is about 1 A, and memorizes the voltage at this time as 
V5 at Step SI. 1 1 A Next, if relay L5 is turned off and relay LI is turned on at Step S3, it will become 
range heating and the consumed electric current will flow. By step S4, the induced voltage generated to 
a car RENTO transformer is memorized as VI. Step S5 compares V5 and VI. 
[0028] Here, if it is V1>V5, it judges that it wires normally and shifts to Step S6, However, if it is 
V1<V5, wiring shifts to Step S 16 as a mistake. At Step SI 6, after a microcomputer 1 generates an error 
signal, an alarm display and information are carried out. In addition, the error (error which shifted from 
Step S6) which passed this routine since there were various the methods of warning or information only 
looks at an error number 1, then an error number, and knows immediately what wiring is wrong. 
[0029] Moreover, OFF and relay L2 are turned on for relay LI at Step S6, and the voltage V2 of the car 
RENTO transformer 3 is memorized at Step S7. Next, Step S8 compares V2 and VI. V2> If it is VI, it 
judges that it wires normally and shifts to step S9. However, if it is V2<V1, wiring shifts to Step S16 as 
a mistake. 

[0030] Furthermore, OFF and relay LI are turned on for relay L2 by step S9, and the voltage V3 of a car 
RENTO transformer is memorized at Step SIO. Next, Step SI 1 compares V3 and V2. V3> If it is V2, it 
judges that it wires normally and shifts to Step S12. However, if it is V3<V2, wiring shifts to Step S16 
as a mistake. 

[003 1] And OFF and relay L4 are turned on for relay L3 at Step S12, and the voltage V4 of a car 
RENTO transformer is memorized at Step S13. Next, Step S14 compares V4 and V3. V4> If it is V3, it 
judges that it wires normally and shifts to Step SI 5. However, if it is V4<V3, wiring shifts to Step S16 
as a mistake. At Step SI 5, it is judged as the normal wiring O.K. and the verification mode is ended, in 
addition - although each voltage was performed in the flow chart shown in drawing 3 as compared with 
descending of detection voltage ~ conversely small order - also comparing it is good 
[0032] As shown in drawing 2 , an actual relay is put in order and arranged on a printed circuit board. If 
it inspects so that a relay may be turned on and turned off in the turn put in order, inspection precision 
can be raised more. A relay of introduction and a left end is turned on. Next, the aforementioned relay is 
turned off and the relay located next to a left end relay is turned on. And comparative judgment of the 
voltage of the aforementioned relay and the next relay voltage is carried out. 

[0033] If it carries out like this, comparison of next doors will become easy and a misdelivery-of-mail 
line with a next door with many mistakes will become clear immediately. Thus, if constituted, since the 
position in substance wiring is known, repair can also be made easy. This operation is carried out only at 
the time of production. It is sold, how to push a specific key is not told to a customer, and this operation 
cannot be performed. Each relay as usual is put together suitably, and it is controlled according to each 
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heating conditions, 

[0034] Furthermore, the plastics case of a connector 15 is colored so that it may not make a mistake in 
wiring more. According to a color code, brown and the 2nd are stained like red for the 1st by the turn 
with which the relay 10 was located in a line as this color was shown in drawing 2 . If it carries out like 
this, serviceability and workability also become good and the degree of Rai to which a misdelivery-of- 
mail line happens can be reduced. 

[0035] How to detect the current value at the time of cooking operation, and to detect contact welding of 
relay 10 is shown. If a cooking start key is pushed as shovm in drawing 3 , first, relay L5 turns on and a 
fan 9 and the oven lamp 17 turn on. There is little current value at this time. A heating means (any of a 
magnetron 2, the lower heater 5, the upper heater 6, and the KOMBE cushion heater 7 are they?) turns 
on after several seconds. The current value at this time is large. 

[0036] The above-mentioned relay L5 turns on, and when large compared with the current value which 
the current value in the state of turning off defined beforehand, other relays L1-L4 are judged that relay 
contact welds the microcomputer 1, generate an error signal, and report at a buzzer etc. In addition, 
although detection of contact welding by the car RENTO transformer 3 is carrying out cooking 
operation, it is performed to the timing to which the heating means is not operating. For example, in 
order to thaw food, range heating checks the voltage of the current transformer 3 to the timing of OFF at 
the time of cooking in which range heating is carrying out ON/OFF, and when large compared with the 
current value which the current value of the state of OFF of a signal level defined beforehand, it is 
judged that it is relay welding. 

[0037] That is, when relays L1-L4 are not turned on and big voltage occurs to a car RENTO 
transformer, it is judged that the relay welded. This detects relay welding which has not been detected 
conventionally, fault is discovered at an early stage, and accident can be prevented beforehand. When a 
relay should weld at the time of cooking and a heating means should be turned off by this, a heating 
means can be turned on [ it ], food can turn fault heating by the bird clapper, or the temperature rise of 
parts can prevent a bird clapper greatly. 
[0038] 

[Effect of the Invention] According to the claims 1 and 2 of this invention, inspection with the detection 
easy next door reliability of a misdelivery-of-mail line is attained. 

[0039] Since according to the claim 3 the connection of what is wrong or the position of a misdelivery- 
of-mail line can become clear easily because the probability of a misdelivery-of-mail line carries out 
comparative judgment of the largest ****** connecting means, it is ****** for an accurate inspection to 
be possible. 

[0040] Since according to the claim 4 welding of a relay is not overheated while it becomes detectable 
and the heating means is not operating, accident can be prevented beforehand. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the plugging chart showing the gestalt of operation of the microwave oven of this 
invention. 

[Drawing 2] It is the important section enlarged view showing the substrate of the gestalt of operation of 
the microwave oven of this invention. 

[Drawing 3] It is explanatory drawing showing the timing of the fan of this invention, and a heating 
means of operation. 

[Drawing 4] It is the flow chart which shows malfunction detection operation of this invention. 
Prawing 5] It is the circuit diagram of the microwave oven equipped with the conventional car RENTO 
transformer, 

[Description of Notations] 

1 Microcomputer 

2 Magnetron 

3 Car RENTO Transformer 

4 Transformer 

5 Lower Heater 

6 Upper Heater 

7 KOMBE Cushion Heater 

8 Rectifier Circuit 

9 Fan Motor 

1 1 Control Panel 

12 Printed Circuit Board 

15 Connector 

16 Electric Wire 



[Translation done.] 
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